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3£0!I;U£3O° ^5*5. -t^tL )t77^Fl~Fn?:MT7x;w-/v 
3 1 Lt\ MT7x/l-;V3 1 ^77^^F 1 -F n §rSfe#-rS 0 
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©^ffi2 2 1gi, -M©#±S2 1hi:^e>*5, ^^-C, -*fO$it®2 
2 1glt ^77-Y^Fl, F 2 Sr^^ilflBOT^fflyT'^-rSo £fc> — *fr 
<0#ih$P 2 1 hli, Wi^t^T'l ^Fl, F 2 ^^©1® (D±^M(D 2 ffiBf t?#-lt 
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2©«l3S{^l&t5. 
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!/-K7l^- /WKtfcSt4 7±M@5££*L-O>5o S^4 7±OU- 
1f«CgB4 l^ft£M$4 2&, 7ai/W-/W4 3^im^y^4 8rt 
§B^#A$tt^^^-^4 8 7 ktz.&&titcW:M-em±£ftZ>o &*3, 

h^^icj;9, 4 8 t-mkvtcftmx»j$ : &-tZ) Zo r 

<£> J: o \z. s s< v <5r— ^ 4 8 \z.% 1 &t>*|g 2 fi^Wt 4 5, 4 6 «r^«>— flcftfcifls 

2c, 4 2dlri^Mnc:i:m5„ iot, 0 l«mBW4 5 Kvm 
42c, 4 2 d 9 &tr$iB4 5c, 4 5 d Sr^fe^fifcUT^SJtti, TfctfcfcU 

pR4 2 _bm— 3£©JEE7JT?^ 1 &&fUtt4 5 btttf S tctfX\ M#£r*t^<f£ 

S„ Sfc, «»54 1 ££2fiM$g&*t4 6 fc, % 

&*5, I1MI2»J||W4 5, 4 6#/*y*— S?4 8 f£ 9 

tt-CVN^^, /-?y^-i?4 8KlSfLtW- lf7teai$P4 1 ^fttfeffigp 4 2 £3g«fe 
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<0ft?o 

-75, f 4 5,4 6 &mm*&MM ^rfljffl UT/^7-^ 

4 8 ^mMrt 5 0 7oi^-/v4 3 frtbmx$z> 1 1 ■hizimm^mm^m 

tf±mii%W1®tt4 5(D— ^fe#Ai-^>o ^tt, Il*7 7^^Fl©ffiffi 
<0»^^jS:-r^bl^^^fc^2^-7T-r^F 2?r. Jg2^g&#4 6& 
iLTll^»4 5CO«^bjfAU F2^fl^ 

7x^4 3^), x-?y^r— S?4 8^b-C|§^$tL6 0 

4 1 t^mm4 2i<z.mi&vtcvm*> 4 z^<o%\-SLxm2.mm 

5ffi«#*3*»cisRu-c, =->ffim^tf**>mm&m^x'<vtr-i?4 8 
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FAI^UT Wf^3§7fegB5 3^7Kl»5 4^-teU77^yyh 

7WITO5 3tt, S i££5 3 alMLDTW 5 3c t^r-^ 
1PD7^ 5 3d £&^J&Lfc^<DT*&5 0 -i;fc % S i £&5 3 a OM^-fi N 
77^f^yhffi©V^5 3e % 53f«^lT/t^5o ft*5, MLD7U 
-Y 5 3 c^te> ;U5 1 «£^^tLfcT W^O^/'f^FA^t 

7Wl»5 4lt S iIi54ai|:MPD7W54c«t 
fc^Tfo^o £fc, S iS^5 4 a (D^tfi, 77^^ y M©V*5 4 e , 
5 4 f t>m!&£tlT\,^Z) 0 ^f|lPD7K5 4c^ TU^^(D%yr 

El 8 El 7 {ei^i-Tt^ v 5 ^—^ 50OC- C^#l$f®|!|-efo «9 , HI 8 B te x 

EI8A^-rj;5fc N C-C^»r®fc:fcV^ TWM^W5 2©Tffi 
fdttx |ff®?F^^ q ^^ffi^SiS^lRj^M^S 77^ 5 2b as^PIT- 
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tlX&V, 7Wlf^5 4(MLfc77^^yhffl(7)V||5 4e, 54 f 

Ate, i5}^tf lMf2^77-f^Fl, F 2 £m^:bi£7ct> ii 
-T5„ o£i9 s #7fe^T-r^FA?r^i-^-*|-C)77--r^r9-o^®^te % 

M — (DMffiXWM&ti&o 

BJ8B^-rj;5^ D-D^WngKl&V^T, 7WI^W52H, 7 
^/l^-A-5 1 iRUtCZ < V$ifatlXm&5 2 f i^oTV>5„ r<£>ffi^5 2 f fckt, 

7WIW5 3 \^mm i-timmm ld7k 53c t^^iPD7w 5 

^5 2 c, 5 2d^ T W^^5 3^/&bfcT9^^hffl<OV^5 3 
e, 5 3 f M^i-So 7Wl^j#M5 2©±|B^5 2 f {i| (M^ftiJ) 
(DiffimmmirZG-yt'? r »< F A^Hlj:, «a MSHttiiMtJ^ 77^ ^ 5 
2 b ^rt^^TH^^tL, ^iffflLD7W 5 3c *Mm-fZ>&U~-iF?4 * 

-K5 3 g ^u-c-^n^— *i— <^§i#-e@ag$tv§ 0 

W MlSftlfl 5 3 CO T I A^(D^ 5/ ^o b p Sr«« is^ju^m^fc 

^^^T^^FAcOSX^%^^/V— /W5 1<D$M4 1 afcmtft£7T4/< 

1AP 5 1 bj^ibftlfBki^AU T WM^W5 2 ^{trh^r-i'^5 2 
bil|fAttltlBft5o &*3, 3t7 7 ^ ^ F AO^^OffifSt ft, |r?|— 

T WM^#W5 2^igttfc^r^^5 2b©« (^5 2 f ) ftij 
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77^f^yhU /U5 1 \zmfe1-%o iW-s 7i/W-/V5 1©S®4 1 

^•5iA//^t)(0-e$?l9 % O ADM (optical add/drop multiplexer) £ UT^^-f- 

77^^F1, F2 S F3i:^f)^5 0 ^77^f^Fl, F2, F3ii, 7 7* 
-Y>**R&B£*Wt7 2HlSS:^fc»ftS^iSQ^©7T>r^Sl7 2 a KH*AS*U 

SWWRIH:*CHfe**tS. llio^r^^FioSififcfi, ^i©7^;^fl 

3(Dmmm, ^2©7^f^FL 2#JBj**j|vC*5»!K IK* * 1 OfS^feSrS 
i^^^FLirotltft I17^FL lib>ib<DBMy£$:Ma : ®2 

* F L 2 W P 2 3 l/TT SR 2 7 >f /W* F L 2 #3t * Alt $ 

**Alt#*-h 7 5*S|g^e>ttTV^ 0 B&^tOffllttf?— h 7 4 fci, fl7^/^ 
FL n*5M£tl1Zfe'&lb&mitoZ>l'l'X7 4 a fc, 1/^X7 4 a HlJ;33ytej6 
t*7r>f^7 4bO«BSrfiy<Sft57x/W-/U7 4 c ir^r#^5o 
<Z>A£bK- h 7 5 *3\ %-7t4'*7 5 a Sr^-r -5^^^-/1-7 5 b 3fe7 7 
^^7 5 a(DC®^^ffittbfc'ff#3fe^2^^/^FL2(D4 J ^^-t-SU' 
^7 5c^it5 0 
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*X l~A.n^f-^3t=lrAM$-ti:^^> % 1 F L 1 ^ilil-T^^^*: 

X 1 ^f-§-3fe^^$tL, HPgR2 3 SrMi&Lfc^ fcMJatf— h 7 4 MA#tL-C 

F 3 Kit *3fc*5A*H-SIRH:f4^ Affatf— h 7 5 a>feA*ti-<5ifcft a. l ©fl#3te 
So :^^^8 0tt, @ 5 t^^i^a-zl/^^S^t LOO, 

x y V if -f x^WM 9 0 *B.z*&/vt£ i> <DX*hZ>„ 

2£, |lWtt4 5^ f2^W4 6^ii5^ 

^cov^ToK^^«5tst>*l^)^{i, 0 5 <dw& t 5 <Dxmw &mm-r s 0 

m 5 *667gflS-0 tt, HI 1 0 Ki&v^T i/-1f 4 1 (Di&Wiz ht^ X£ 
m^R 9 0 ^KJt kti/rv^/BC-CEl 5 (Dm&b&teoX^Zo 

mm xae&SB 9 oasiEg^-ft-cv^,, i©^^?' mm 9 o 

MMX3&fc*iP9 0 a£:S i ^g_b{^«febfc^OTfc5o^rbT, 
* /Jf y V 1M X^^^f- 9 0 a «\ I — ftfcBM 4 1 b 36* b HiTJ £ JlSftft 1 . 
3 /» m©fflt#*SrS»^ ^©x^jy hif-YXSr^L-cmitU Jg2{£*«|?j-4 

:rt% Bll*r/BWC\ *#s/ MMX£ife#^9 0 a ©fllatRtWttf^Srlft 

wi-s. @ 1 1 \^-rx 5 hv^xmrnm^Q o a « % Bfi£©*ma» 
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X^^Y^^*3^S^XSr^b-CVN5 0 ft4b\ X^RTJ«Y^riRlW:^T 
ttt>f943^fi<7>3fcttfcSitt"T?*>oT, X% fatfft^r *S=i.>- 8 0<DW&3 fa (IH 1 0 

Hill \Z.7jk-r£ o (C, fcjMg$R(£> 5 AMR a ttIM XXI, Y 1 (Djj 
?^t?*>t)s fctiMR b telM XX 2 , Y2 0^t*fc5'bOit5o 
AMR a {H9<0SltfMH*fcR 1 tt, — XXI, Y 1 ©^Mffffitfft * L 1 

©J^^tU ffiMRb$J(D|Htfm$R3te, — ^-y--TXX2 > Y2©^f 

ffiWXXl, Y1^WXX2, Y2|^l^5l§L2©^t 

^#ri^-1f^4 1 b ^£5 it § %m^(D^ y MMXf*, fg2ft 

TV^ 0 "tcDtcib, WXfi^9 0a|j:, AMR a Srtf* LT^ 

hf^Xt^5j;5 5 o £*Uc.fc«K ^l/-f^4 1btl2 

)fe77^F2^ <DK W JKyW XtfJ^ft § r. £ ^jBHi-S Jfe-a-HI^Sr^ 

--i?, ^i tzxtfy mm xmmm^ 9 0 a fc33fr5<y»ffi#R<&=MWfc;fc 

PI— X&fito i: t i> lcx2f faT-IM X^ifc^rf-s «t 5 fc#*jfct-*frJ& LTV^ 0 
ilS, H**f4 1 bfclfcttSXatfy MNfXHu l23t7 7 ^^F 2 

tJfc^Tfltfrfa (x^irj) -C/h£<ft3<DT\ ii|:/Wfe»J:<3Tii: 
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mi) 







X 1 


4 . 5 m 


Y 1 


4 . 5 fj, m 


L 1 


1 0 0 ura 


L 2 


3 0 0 Mm 


L 3 , 


100/im 


X2 


1 0 ix m 


Y2 


4 . 5 /jm 



i^t> mi \z.7jk~r^r& : g i ft%mmvtcxtfv xmmm^s o a %m^z> 
w&<d%^*?x.— jvs o<^#l4^cov^T N mi 2~mi 4^rfflv>T^-r§o m 

12(i, 1 (D^m^mm Lfc^zKs/ MM* X^Kf^- 9 O a cD^Mi^R 
013ft ^#:W-if^4 1 b 23t77^^F 2©^^©^ 

ifm^4 1 b hf--rx^^9 0 3ifcytm-%-%^i-z>b%<D%g& 

m&b, MM X^m*^-4 1 b^?jl2)fe77^^F 2 lC}\Mf -5§-£5^ 

« £ # 0>*S£*£3c«:** LT£J «9 > ^mfciB^R ©AMR a XtettJiHiffi 
R b ^X^fRj^iliI^^^^c^cD^^^n y Y LTV^o 

m 1 3 j; 5 ^^SMfrU—lf*^ 1 b (DiRiJX«, X#lRj<0lBaset3?4 . 

5 /zm<D^#(C*/jN(D^i|^3. 4dB^#f 5 tt§ 0 ^fc, f2)t77^^F 
2 (D{|!j-e^ X^|b]^)i1iI^}J^ 10m m(Db %fcM/b<DU&m£:0 . 6 d B/5*# 

btt^o tot, ^ i <D^rm0ki*n, mi 3\c^-ra^mz.MvxmM^tifc-h 
<Dx»3bz>h mi 3<Dmmzm-3< o. 6dB + 

3. 4dB = 4. 0 dB^imj^So ^m^l—' ?m*4 1 b if 2 
ft?TJ'<F 2%WMii-%m!$,Xi^ 9~1 0 dB^it^-a'^^CS^i 
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—;vs o (sio^i) (D\&jjs<y— <Dum%r®i&m-rmx*hz>a @i4i^ 

!7— <D§8#KlO^-C, ?fi|g|5ffl-4 0~8 5^^^fc^5^b^b-CV>^ 0 fg5 

4Xm^m^9 0 a^«fc5^££cte, 4dBiI (3. 7 4dB~4. 46 d 
B) bteZ^btfumtSfrfco 

Sk±(D X o Km 5 HJfe^fil-m, * *° y b 1M x^m^ 9 O a SrRtt 5»c 
£ Lfc^ir^J;?), lfHt^-4 1 a ^^2^77^/^ 2<z>jiMK:<ff 

-5§-ft£#M&-|-5 £ t O^tft^^^-T § n b ^Tr# 3 WT\ ft^J^—JV 8 0 

m^*mm~rz>ti$>, mwrmi&x^* yfc*mz>z.b&x*%z> 0 

ifc^icg $ frfc* # v Y 1M XmSm* 9 0 a ©MIt 2o©Vt9 1, 9 2 3* 

?&*£*b-cv^5, — ^ £2fittftt#4 etett, _h3zfe<DVfg9 l, 9 2^jgf 

6{£©&-2otf)^j&9 3, 9 4fl$jf&&&;h/tV>5„ iot, 2o©Vt9 1, 9 
2i2o©^g9 3, 9 4 Srl^-^tS^ hf--TX^$|39 0_h^-^ 

j&*5, hf--rx^m^9 o t v-f»4 1 te N %mwix*mj$.isfox 

9 0b i/— 1fft»B4 l *^MMLU&t>^\^tc:#MX, /^-v?8 8tS 
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@i6it *mzmz.&nz>*i$y mm xm^m^9 o a <D±-mmxhz> 0 
mi 6 \z7jk-i-^tfy mm xmrnm* g.oaicit m—^<o 8 ^<Dmmm^~R 
tmmfcmwzti, ^n^<oBmm^%\m^mm^m\zm^thx^ 0 
z.<Dm&, ^mfcis— fm^4 i b tm2%-7 7 ^^¥ 2 s^t^nr 

mm U ^<8y MM X^g&f^ 9 0a ©#fei^H^R Ofc* £ J: 5 |C 

SBS-ftU^ 8 ^ >-^/W)^e^-^8 0 £Hf/&-r<5 - 1 Zo 

lUl 6 -Cte, 8^(7){5«^R^^|?fi^^^^5^ij^b-CV>6^ > ^&3fig 

^_h0^5^W^S{C*3V^Tfi, Ktfy MMX^&HlH^9 0 a £^K3fe$t[H 
F (graded-index fiber), t> b< fcfcfl^ifcgEflf J; 9 )fe77^^©MFD 

K 7 -< ' — A* KM) ^r^BFf^ ^tfc^: £ iirfc 7 r 4 /*X* fe5TEC 

(thermally-diffused expanded core) 77^^^fflV^§i t^T*#S„ 

fc*3, ^^5/ h im x^gyt-7- 9 o a \z.%y r ^^mm-r^wk\^ ^mw 

^•T^o o£«3 N 3t77>f^Ol$lt ^#:W!f^4 1 b^fe<DHi7J7fe^ 
^23fe77^/<F2lcftWi< (*ijiA*^*/N;i& ££?&-) ^pTfgft 
^tK>^ h^X^m^ttS^^lC^-f-^o *fc, MMx^yif^-9 

o a \z.mmirz>y£7T^/<n. smf tm.M^x^.mvxh «tv\ r©«t9C 

)fe7 7 ^ ^£*iJ/B tt^ aKs> MM X^miSl^- 9 0a £r«j&i-£ r. i: K: X X> , ¥ 
#^u-if^ 4 ibif2)l&77^^F2^ISi^-e^l^mci: 
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s*ffi 2 0, 45a, 52b <DW8f$®tes Q HkXfo SRRDlNf X-^^^ig 

fcfcU 7r-f^l20, 4 5 a, 5 2b©iW 

77-f^2 0, 4 5 a, 5 2 b 0^»f®^pg^ ia < £ x ft t, T 

T^if2 0, 4 5 a, 5 2 b ^WEiSfo^Jt? ?4 ^<OW&^t£ttK%&®\ 
X.(il2 5/im-C«fc§^ 77^2 0, 4 5 a, 5 2b©«gf5R 
(©f®R) O^'il^i o~6 0 tim<Dm&kiti:Z>3:?l l z.irZ>Z.bX\ 3fe7r-f^ 
0£rM&^#£fit4£ Loo, -h£&1M X©| qg|$ 2 3 ^r^-f-S r. t Z> 0 
U=fc, ^2^.t>^3^W^-eft, Vf4 2c, 42d, 54e, 54 f£, 
^4 5c, 45d, 52c, 5 2 d t &T7>f * 1/ Y^Wtt bTiBwr, 7^ 

jiH^S-f^-^^T?^, &bK^—7^*7—, %=7—s FBG (Fiber Bragg 
Grating) m<D%^m=?- (&m<D7 -f 3 - t hX% Z> a 

mnuzfr vxytm$i&tpfob!&mt£yt$:®. vmi^tco-r^^t &x% z> 0 
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m # V> 15 ffl 

5££^j2fc*:#&Rm&M$^Rm©®^ 

a sr^rt-s r. £ st«n» £ -r z>mm 3 Kna*&©ftffis,5, 0 

jfr® 1 XttfS^ 2 |d|B*03teffifii. 

9. lt^l N SfrjJ$K2, |»^6 7!;Mif^iS8<7)V^^{-IB^^p 0 pa:, 



24 



WO 2004/036280 




•CT/JP2003/013305 



10. BfflB^p R p^T7-Y^^h^^^^^'(i^ ^T7>f^yh»J; 
1 1 . If ^ 1 TbMft^*! 8 ©V^tLJ&M^IB«03t«fiJfi t , 
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